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(54) PRINTED WIRING BOARD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a printed wiring board and a manufacturing 
method thereof which make it possible to make a die pad excellent 
in the strength of adhesion to an electronic component even when 
a connecting pad and the die pad are formed of a part of a 
conductor circuit, by using a simple structure and a simple method. 

CONSTITUTION: In a printed wiring board 100 which is equipped 
with a conductor circuit 20 formed on the surface of a base 10 and 
having a connecting pad 21 for connecting an electronic 
component and with a solder resist 30 so applied on the surface of 
the base 10 that the connecting pad 21 and the die pad 22 at least 
are exposed, the surface of the connecting pad 21 is made a gold- 
plated layer. The die pad 22 is formed in an area not containing the 
end part of the solder resist 30 and the surface thereof is made 
roughened. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A conductor circuit which is formed on the surface of a substrate and has a connection pad for 
electronic-parts connection, and a die pad for electronic-parts loading. 

A solder resist covered by the surface of said substrate as made expose said connection pad and said die 
pad at least 

It is the printed wired board provided with the above, and the surface of said connection pad was made 
into a gold plating layer, said die pad should be formed in a field which does not contain an end of a solder 
resist, and the surface should be roughened. 

[Claim 2]A process characterized by comprising the following of forming a conductor circuit of a desired 
pattern in the surface of a manufacturing method of a printed wired board, and (1) substrate.; 
A conductor circuit which is formed on the surface of a substrate and has a connection pad for electronic- 
parts connection, and a die pad for electronic-parts loading. 

It has a solder resist covered by the surface of said substrate as made expose said connection pad and 
said die pad at least, Make the surface of said connection pad into a gold plating layer, and said die pad is 
formed in a field which does not contain an end of said solder resist, and it is the manufacturing method of 
a printed wired board with which the surface should be roughened, and is each following process. 

(2) A process of covering a solder resist on the surface of a substrate as a request portion of said 
conductor circuit is exposed, and being a conductor circuit of a portion exposed from this solder resist, and 
covering a mask into a request portion of a field which does not contain an end of a solder resist; 

(3) A process of forming a gold plating layer in the surface of a conductor circuit of a portion exposed from 
said solder resist and said mask; 

(4) A process of exfoliating said mask; 

(5) the surface of a conductor circuit of a portion in which it is exposed to from a solder resist, and said 
gold plating layer is not formed — blackening treatment or melanism - reduction — a process roughened 
by processing. 

[Claim 3]A conductor circuit which is formed on the surface of a substrate and has a connection pad for 
electronic-parts connection, and a die pad for electronic-parts loading. 

A solder resist covered by the surface of said substrate as made expose said connection pad and said die 
pad at least. 

It is the printed wired board provided with the above, the surface of said connection pad was made into a 
gold plating layer, and the surface of said die pad was made into a nickel plating layer. 

[Claim 4]A process characterized by comprising the following of forming a conductor circuit of a desired 
pattern in the surface of a manufacturing method of a printed wired board, and (1) substrate.; 
A conductor circuit which is formed on the surface of a substrate and has a connection pad for electronic- 
parts connection, and a die pad for electronic-parts loading. 

It is a manufacturing method of a printed wired board which was provided with a solder resist covered by 
the surface of said substrate as made expose said connection pad and said die pad at least, made the 
surface of said connection pad a gold plating layer, and made the surface of said die pad a nickel plating 
layer, and is each following process. 

(2) A process of covering a solder resist as exposes a request portion of said conductor circuit on the 
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surface of a substrate; 

(3) A process of forming a nickel plating layer in the surface of a conductor circuit exposed from said 
solder resist; 

(4) A process of covering with a mask a request portion of a conductor circuit where a nickel plating layer 
was formed in the surface; 

(5) A process of forming a gold plating layer in the surface of a conductor circuit exposed from said solder 
resist and said mask; 

(6) A process of exfoliating said mask. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]The present the invention of each about a printed wired board and a manufacturing 
method for the same in detail, The conductor circuit of the pattern which is formed on the surface of a 
substrate and has a connection pad for electronic-parts connection, and a die pad for electronic-parts 
loading, It is related with a printed wired board provided with the solder resist covered by the surface of 
said substrate as made expose said connection pad and said die pad at least, and a manufacturing method 
for the same. 
[0002] 

[Description of the Prior Art]Although various things are thought out as a printed wired board from before, 
The conductor circuit of the pattern which is formed in inside on the surface of a substrate, and has a 
connection pad for electronic-parts connection, and a die pad for electronic-parts loading, There is a 
printed wired board provided with the solder resist covered by the surface of said substrate as made 
expose said connection pad and said die pad at least If it was in such a printed wired board, the surface of 
the connection pad and die pad which were exposed from the solder resist was made into the gold plating 
layer. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the conventional printed wired board, Since 
the surface of the die pad was a smooth field made into the gold plating layer, it was inferior to adhesion 
strength with electronic parts, such as a semiconductor device, and there was a problem that gap will arise 
and electronic parts will exfoliate from a die pad according to the difference of the coefficient of thermal 
expansion of electronic parts and a die pad. In particular, in the case of large-sized electronic parts, there 
was a possibility that the problem mentioned above might arise notably. 

[0004]In order to solve this, making the surface of a die pad into the field roughened by blackening 
treatment etc., without considering it as a gold plating layer is also considered, but. When the die pad is 
formed as a part of conductor circuit with the connection pad, the pattern for leading about of wiring, etc., 
The art of performing roughening treatment only to the surface of the die pad which is a part of conductor 
circuit was not completed, and the surface of the die pad was not able to be made into the roughened field. 

[0005]If why the art of performing roughening treatment only to the surface of the die pad which is a part 
of conductor circuit here was not completed is explained, at the process after covering a solder resist It is 
because the fault of the boundary part of a solder resist and a conductor circuit being eroded, and 
becoming easy to produce peeling of a solder resist from this portion will arise if the surface of the die pad 
which is a part of conductor circuit is roughened by blackening treatment etc. 

[0006]The place which the present the invention of each is made in view of such the actual condition, and 
is made into the purpose, Even if a connection pad and a die pad consist of a part of conductor circuit, it is 
providing a printed wired board which should be excellent in adhesion strength with electronic parts in the 
die pad, and a manufacturing method for the same by an easy structure and method. 
[0007] 

[Means for Solving the ProbIem]In order to solve the above technical problem, when numerals which use 
for a drawing a means which the present invention of each took are attached and explained, first an 
invention of claim 1, "The conductor circuit 20 which is formed in the surface of the substrate 10 and has 
the connection pad 21 for electronic-parts connection, and the die pad 22 for electronic-parts loading, In 
the printed wired board 100 provided with the solder resist 30 covered by the surface of said substrate 10 
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as made expose said connection pad 21 and said die pad 22 at least, Should make the surface of said 
connection pad 21 into the gold plating layer 23, and said die pad 22 should be formed in a field which does 
not contain an end of the solder resist 30, and it is the printed wired board 100, wherein the surface shall 
be roughened." 

[0008]"Next an invention of claim 2, the conductor circuit 20 which is formed in the surface of the 
substrate 10 and has the connection pad 21 for electronic-parts connection, and the die pad 22 for 
electronic-parts loading, It has the solder resist 30 covered by the surface of said substrate 10 as made 
expose said connection pad 21 and said die pad 22 at least, Make the surface of said connection pad 21 
into the gold plating layer 23, and said die pad 22, It is the manufacturing method of the printed wired board 
100 with which it should be formed in a field which does not contain an end of said solder resist 30, and the 
surface should be roughened, Process of forming the conductor circuit 20 of a desired pattern in the 
surface of a manufacturing method of the printed wired board 100 including each following process, and the 

(1) substrate 10; 

(2) As a request portion of said conductor circuit 20 is exposed on the surface of the substrate 10, cover 
the solder resist 30, and. Process of being the conductor circuit 20 of a portion exposed from this solder 
resist 30, and covering the mask 50 into a request portion of a field which does not contain an end of the 
solder resist 30; 

(3) Process of forming the gold plating layer 23 in the surface of the conductor circuit 20 of a portion 
exposed from said solder resist 30 and said mask 50; 

(4) Process of exfoliating said mask 50; 

(5) the surface of the conductor circuit 20 of a portion in which it is exposed to from the solder resist 30, 
and said gold plating layer 23 is not formed — blackening treatment or melanism - reduction — it is 
process" to roughen by processing. 

[0009]Here, in a process of the above (2), after covering the solder resist 30, it does not restrict for 
covering the mask 50, but after covering the mask 50, the solder resist 30 may be covered. 
[0010]In plating with gold, it usually performs nickel plating as a plating ground of gilding. Therefore, a 
process of the above (3) also includes a process of performing nickel plating to the surface of the 
conductor circuit 20 as a plating ground of gilding, and forming the gold plating layer 23 in it. That is, a 
process of the above (3) shows a process of forming the gold plating layer 23 as the outermost layer in the 
surface of the conductor circuit 20. 

[001 1]"Next, an invention of claim 3, the conductor circuit 20 which is formed in the surface of the 
substrate 10 and has the connection pad 21 for electronic-parts connection, and the die pad 22 for 
electronic-parts loading, In the printed wired board 100 provided with the solder resist 30 covered by the 
surface of said substrate 10 as made expose said connection pad 21 and said die pad 22 at least, It is a 
printed wired board having made the surface of said connection pad 21 into the gold plating layer 25, and 
making the surface of said die pad 22 into the nickel plating layer 24." 

[0012]The conductor circuit 20 which an invention of claim 4 is formed in the surface of the "substrate 10, 
and finally has the connection pad 21 for electronic-parts connection, and the die pad 22 for electronic- 
parts loading, It has the solder resist 30 covered by the surface of said substrate 10 as made expose said 
connection pad 21 and said die pad 22 at least, Make the surface of said connection pad 21 into the gold 
plating layer -25, and the surface of said die pad 22, Process of being a manufacturing method of the printed 
wired board 100 made into the nickel plating layer 24, and forming the conductor circuit 20 of a desired 
pattern in the surface of a manufacturing method of the printed wired board 100 including each following 
process, and the (1) substrate 10; 

(2) Process of covering the solder resist 30 as exposes a request portion of said conductor circuit 20 on 
the surface of the substrate 10; 

(3) Process of forming the nickel plating layer 24 in the surface of the conductor circuit 20 exposed from 
said solder resist 30; 

(4) Process of covering with the mask 50 a request portion of the conductor circuit 20 where the nickel 
plating layer 24 was formed in the surface; 

(5) Process of forming the gold plating layer 25 in the surface of the conductor circuit 20 exposed from 
said solder resist 30 and said mask 50; 

(6) It is the process of exfoliating said mask 50." 

[0013]In plating with gold, usually perform nickel plating as a plating ground of gilding here, but. In a process 
of the above (5), said nickel plating layer 24 is used as a plating ground on the surface of the conductor 
circuit 20 in which the nickel plating layer 24 was formed, Directly, not only a process of forming the gold 
plating layer 25 but a process of performing nickel plating to the surface of said nickel plating layer 24 as a 
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plating ground of gilding further, and forming the gold plating layer 25 in it is included. That is, a process of 
the above (5) shows a process of forming the gold plating layer 25 as the outermost layer in the surface of 
the conductor circuit 20 in which the nickel plating layer 24 was formed regardless of existence of a 
process of forming a plating ground. 
[0014] 

[Function of the Inventibn]The printed wired board 100 concerning the present the invention of each 
constituted in this way and a manufacturing method for the same act as follows. 
[0015]First, the printed wired board 100 concerning the invention of claim 1 makes the surface of the 
connection pad 21 the gold plating layer 23, and in order to consider it as the field which had the surface of 
the die pad 22 roughened, the die pad 22 becomes the thing excellent in adhesion strength with the 
electronic parts 40. Here, since the die pad 22 is formed in the field which does not contain the end of the 
solder resist 30, the manufacturing method which starts the invention of claim 2 which is explained below, 
for example enables it to make the surface of the die pad 22 into a roughened surface. 
[0016]the surface of the conductor circuit 20 of the field which contains the end of the solder resist 30 in 
the manufacturing method concerning the invention of claim 2 — blackening treatment or melanism, since 
the gold plating layer 23 is formed before the roughening process by - reduction processing, Producing the 
fault that the interface of the solder resist 30 and the conductor circuit 20 is eroded, and the solder resist 
30 separates easily is lost. Therefore, it becomes possible to roughen the surface of the die pad 22 which 
is a part of conductor circuit 20. 

[0017]In this invention, if surface roughening of the conductor circuit 20 surface of the printed wired board 
100 is beforehand carried out by blackening treatment etc. before covering the solder resist 30, the 
adhesion strength of the conductor circuit 20 and the solder resist 30 will improve. By however, pickling 
etc. which are pretreatment for covering the solder resist 30 with the process before covering the solder 
resist 30 if the surface of the die pad 22 which is a part of conductor circuit 20 is roughened by blackening 
treatment. The fault that the field roughened by blackening treatment with much trouble will be smoothed 
arises. When this point is minded, after covering the solder resist 30 without performing usually performed 
acid treatment, or carrying out reduction processing of the oxide layer by blackening treatment, it is good 
to cover the solder resist 30. 

[0018]On the other hand, the printed wired board 100 concerning the invention of claim 3, In order to make 
the surface of the connection pad 21 into the gold plating layer 25 and to make the surface of the die pad 
22 into the nickel plating layer 24, If the nickel plating layer 24 of the surface of the die pad 22 is used as 
the plating layer of the coarse surface, the surface will turn into a roughened surface and the die pad 22 
will become the thing excellent in adhesion strength with the electronic parts 40. Here, since the surface is 
the nickel plating layer 24, the die pad 22 becomes possible [ making the surface of the die pad 22 into a 
roughened surface ] with the manufacturing method which starts the invention of claim 4 which is 
explained below, for example. 

[0019]The manufacturing method concerning the invention of claim 4 forms the nickel plating layer 24 in 
the surface of the conductor circuit 20 used as the die pad 22, This nickel plating layer 24 is the method it 
was made to serve as the outermost layer of the die pad 22, and if the surface makes this nickel plating 
layer 24 coarse, the surface of the die pad 22 can be roughened easily. As a means which makes the nickel 
plating layer 24 what has the coarse surface, high-speed plating, nonelectrolytic plating, etc. are mentioned, 
for example. Here, high-speed plating sets up the current density which carries out load more highly than 
usual, its plating particles are coarse, and it will be in what is called a desperation plating state. 
[0020]If the nickel plating layer 24 of the surface of the die pad 22 is used as the plating ground at the 
time of forming the gold plating layer 25, although a nickel plating layer is formed as a plating ground of 
gilding, usually, It is not necessary to form the nickel plating layer as a plating ground separately, and a 
manufacturing process can be simplified. 

[0021]Thus, the manufacturing method concerning the invention of claim 4 forms the nickel plating layer 24 
as the outermost layer of the die pad 22, and secures the roughening nature of the surface of the die pad 
22 by this. Therefore, it differs from the method of roughening the surface of the die pad 22 by blackening 
treatment etc., A roughened surface is smoothed by pickling of pretreatment for covering the solder resist 
30, or, The interface of the solder resist 30 and the conductor circuit 20 is eroded, producing the fault that 
the solder resist 30 separates easily is lost, and it becomes possible to make into a roughened surface the 
surface of the die pad 22 which is a part of conductor circuit 20. 
[0022] 

[Example]Next, the example of the printed wired board 100 concerning the present the invention of each 
and a manufacturing method for the same is described in detail according to a drawing. 
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[0023]First, one example of the printed wired board 100 concerning the invention of claim 1 is shown in 
drawing 1 . The request portion of the conductor circuit 20 which is formed in the surface of the substrate 
10 and has a roughened surface (not shown) on a surface in this printed wired board 100 is exposed from 
the solder resist 30, A part of exposed conductor circuit 20 is used as the connection pad 21 connected 
with the electronic parts 40, such as a semiconductor chip, via wire bonding etc., and other parts are 
considered as the die pad 22 carrying the electronic parts 40. Here, the connection pad 21 is formed in the 
field containing the end of the solder resist 30. 
The surface serves as the gold plating layer 23. 

The die pad 22 is formed in the field which does not contain the end of the solder resist 30. 
The surface is a roughened surface. 

Such a printed wired board 100 is manufactured by the manufacturing method which starts the invention of 
claim 2 which is mentioned later, for example. 

[0024]Next, one example of the manufacturing method of the printed wired board 100 concerning the 
invention of claim 2 is described below based on drawing 2 as a method of manufacturing the printed wired 
board 100 shown in drawing 1 . 

[0025]First, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
etching the copper foil stuck on the surface of the substrate 10 (a). Subsequently, blackening treatment 
used for the usual printed wired board manufacturing process is performed to the whole surface of the 
conductor circuit 20, and a roughened surface is formed in it (not shown). Subsequently, the solder resist 
30 is covered, without performing the acid treatment process usually performed on the surface of the 
substrate 10 as pretreatment of solder resist presswork as makes expose the request portion of the 
conductor circuit 20 (b). Subsequently, the request portion of the conductor circuit 20 exposed from the 
solder resist 30 is covered with the mask 50 (c). Here, the mask 50 shall cover the surface of the 
conductor circuit 20 of the field which does not contain the end of the solder resist 30. In this example, 
after covering the solder resist 30, the example which covers the mask 50 was shown, but after covering 
not only this but the mask 50, the solder resist 30 may be covered. Subsequently, a gold plating layer is 
formed in the surface of the conductor circuit 20 exposed from the solder resist 30 and the mask 50 (d). 
Here, before plating with gold, nickel plating is performed as a plating ground of gilding. Subsequently, the 
mask 50 is exfoliated (e). The portion in which it is exposed to from the solder resist 30, and the gold 
plating layer 23 finally is not formed, namely, the surface of the conductor circuit 20 of the portion covered 
with the mask 50 — blackening treatment or melanism — (f) which roughens the surface of the conductor 
circuit 20 of this portion by performing - reduction processing. And the conductor circuit 20 of a portion 
where the surface was roughened is used as the die pad 22, and the surface uses the conductor circuit 20 
of the portion used as the gold plating layer 23 as the connection pad 21. 

[0026]As mentioned above, in this example, although it explained before the solder resist 30 and the 
coating process of the mask 50 based on the example which roughened the whole surface of the conductor 
circuit 20, in the manufacturing method concerning the invention of claim 2, it is not necessary to 
necessarily roughen the whole surface of the conductor circuit 20. 

[0027]When roughening the whole surface of the conductor circuit 20 before the solder resist 30 and the 
coating process of the mask 50, the printed wired board 100 shown in drawing 1 can be manufactured by 
other methods. This example is explained below based on 'drawing 3 . 

[0028]First, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
etching the copper foil stuck on the surface of the substrate 10 (a). Subsequently, the whole surface of the 
conductor circuit 20 is roughened by blackening treatment etc. (b). Subsequently, the mask 50 is covered 
as the request portion of this conductor circuit 20 is exposed on the surface of the conductor circuit 20 
(c). Subsequently, the request portion of the conductor circuit 20 exposed from the mask 50 is covered 
with the solder resist 30 (d). At this time, the surface of the conductor circuit 20 roughened by blackening 
treatment etc. is smoothed by the acid treatment process of pretreatment of solder resist presswork 
usually performed except for the portion covered with the mask 50. In this example, after covering the 
mask 50, the example which covers the solder resist 30 was shown, but the mask 50 may be covered, after 
covering not only this but the solder resist 30. In this case, it is desirable to carry out reduction processing 
of the oxide layer which skipped the acid treatment process which is a head end process of the solder 
resist presswork usually performed, or was formed of blackening treatment. Subsequently, the gold plating 
layer 23 is formed in the surface of the conductor circuit 20 exposed from the solder resist 30 and the 
mask 50 (e). Here, before plating with gold, nickel plating is performed as a plating ground of gilding. Finally, 
the mask 50 is exfoliated and let the conductor circuit 20 of CO and the portion with which the mask 50 
was covered, i.e., the portion which used as the die pad 22 the conductor circuit 20 of the portion where 
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the surface turned into a roughened surface and from which the surface became the gold plating layer 23, 
be the connection pad 21. the surface of the conductor circuit 20 of the portion in which it is exposed to 
from the solder resist 30, and the gold plating layer 23 is not formed if needed, i.e., the portion by which it 
was covered with the mask 50 and continuous maintenance of the roughened surface was carried out, — 
blackening treatment or melanism — it may roughen further by - reduction processing. 
[0029]On the other hand, another example of the printed wired board 100 concerning the invention of claim 
1 is shown in drawing 4 . This printed wired board 100 is a flexible substrate in which the substrate was 
formed with sheet shaped resin excellent in flexibility etc. In this printed wired board 100, the opening 11 is 
formed in the request portion of the substrate 10, the part by the side of the rear face of the conductor 
circuit 20 exposed from the opening 11 of this substrate 10 is used as the connection pad 21, and other 
parts are used as the die pad 22. Here, the solder resist 30 which protects the conductor circuit 20 is 
formed in the surface of the substrate 10 if needed. 

It corresponds to the connection pad 21 and the die pad 22 which were mentioned above, and the request 
portion by the side of the surface of the conductor circuit 20 which has a roughened surface (not shown) 
on a surface is exposed from this solder resist 30. 

And it is a portion by the side of the surface of the conductor circuit 20 exposed from the solder resist 30, 
The portion corresponding to the connection pad 21 is used as the pad in which a solder vamp etc. are 
formed, after closing the electronic parts 40 with the sealing resin 70 and becoming an electronic 
component mount device, and the portion corresponding to the die pad 22 is considered as the heat sinking 
plane which emits the heat from the electronic parts 40. 

[0030]The connection pad 21 and the die pad 22 comprise a rear-face side of the conductor circuit 20 
exposed from the opening of the substrate 10. 

Naturally, it was formed in the field which does not contain the end of the solder resist 30. 

And it is exposed from the connection pad 21 and the solder resist 30, and is exposed from the portion by 

the side of the surface of the conductor circuit 20 corresponding to the connection pad 21, and the solder 

resist 30, and each surface of the portion by the side of the surface of the conductor circuit 20 

corresponding to the die pad 22 serves as the gold plating layer 23. 

The surface of the die pad 22 is a roughened surface. 

Such a printed wired board 100 is manufactured by the manufacturing method concerning the invention of 
claim 2 which is mentioned later, for example. 

[0031]Next, another example of the manufacturing method of the printed wired board 100 concerning the 
invention of claim 2 is described below based on drawing 5 as a method of manufacturing the printed wired 
board 100 shown in drawing 4 . 

[0032]First, adhesives (not shown) are applied and dried and the opening 1 1 is formed in the surface of the 
substrate 10 at the request portion of this substrate 10 (a). After forming the opening 1 1 in the substrate 
10, adhesives may be applied and dried on the surface of the substrate 10. Subsequently, the roughened 
surface side is made into the substrate 10 side, and the copper foil 20a which has a roughened surface is 
stuck on one field at the field side where said adhesives of this substrate 10 were applied (b). 
Subsequently, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
etching this copper foil 20a (c). Here, the conductor circuit 20 is formed by the pattern that the rear-face 
side (roughened surface side) of the conductor circuit 20 is exposed from the opening 1 1 of the substrate 
10. Subsequently, even if there are few conductor circuits 20, blackening treatment is performed, a 
roughened surface is formed and the oxide layer is returned to the surface side by reduction processing 
(not shown). Subsequently, as the request portion of the conductor circuit 20 is exposed, the solder resist 
30 is covered on the surface of the substrate 10 (d). Here, naturally the surface of the conductor circuit 20 
of the portion exposed from the opening 11 of the substrate 10 was exposed from the solder resist 30. 
Subsequently, the request portion of the surface of the conductor circuit 20 exposed from the opening 1 1 
of the substrate 10 is covered with the mask 50 (e). Here, naturally the mask 50 covers the surface of the 
conductor circuit 20 of the field which does not contain the end of the solder resist 30. In this example, 
after covering the solder resist 30, the example which covers the mask 50 was shown, but after covering 
not only this but the mask 50, the solder resist 30 may be covered. Subsequently, the gold plating layer 23 
is formed in the surface of the conductor circuit 20 exposed from the solder resist 30 and the mask 50 (f). 
Here, before plating with gold, nickel plating is performed as a plating ground of gilding. Subsequently, the 
mask 50 is exfoliated (g). The portion in which it is exposed to from the solder resist 30, and the gold 
plating layer 23 finally is not formed, namely, the surface of the conductor circuit 20 of the portion covered 
with the mask 50 — blackening treatment or melanism — (h) which roughens the surface of the conductor 
circuit 20 of this portion by performing - reduction processing. And it is the conductor circuit 20 of the 
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side exposed from the opening 11 of the substrate 10, and the portion by which the surface was roughened 
is used as the die pad 22, and the gold plating layer 23 uses as the connection pad 21 the portion formed in 
the surface. 

[0033]As mentioned above, although one field explained the roughened surface side in this example based 

on the example of the conductor circuit 20 which roughened the surface side at least using the copper foil 

20a beforehand made into the roughened surface before the example pasted up on the substrate 10, the 

solder resist 30, and the coating process of the mask 50, In the manufacturing method concerning the 

invention of claim 2, even if one field does not necessarily need to use the copper foil 20a beforehand j 

made into the roughened surface and the conductor circuit 20 has them, it is not necessary to necessarily 

roughen the surface side. [ few ] 

[0034]when one field pastes up the roughened surface side on the substrate 10 using the copper foil 20a 
beforehand made into the roughened surface, When not only the surface side of the conductor circuit 20 j 
but the rear-face side is roughened before the solder resist 30 and the coating process of the mask 50, 
the printed wired board 100 shown in drawing 4 can be manufactured by other methods. One [ as shown in 
drawing 6 ] field explains this example below based on the example using the copper foil 20a beforehand 
made into the roughened surface. 

[0035]First, adhesives (not shown) are applied and dried and the opening 1 1 is formed in the surface of the 
substrate 10 at the request portion of this substrate 10 (a). After forming the opening 1 1 in the substrate 
10, adhesives may be applied and dried on the surface of the substrate 10. Subsequently, the roughened 
surface side is made into the substrate 10 side, and the copper foil 20a which has a roughened surface is 
stuck on one field at the field side where said adhesives of this substrate 10 were applied (b). 
Subsequently, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
etching this copper foil 20a (c). Here, the conductor circuit 20 is formed by the pattern that the rear~face 
side (roughened surface side) of the conductor circuit 20 is exposed from the opening 1 1 of the substrate 
10. What is necessary is to perform blackening treatment etc. to the portion in the surface of the 
conductor circuit 20 exposed from the opening 1 1 at least, and just to form the roughened surface in it 
next when the rear-face side does not use the copper foil 20a used as a roughened surface. Subsequently, 
the request portion of the surface of the conductor circuit 20 exposed from the opening 11 of the 
substrate 10 is covered with the mask 50 (d). Subsequently, as the request portion of the conductor circuit 
20 is exposed, the solder resist 30 is covered on the surface of the substrate 10 (e). In this example, after 
covering the mask 50, the example which covered the solder resist 30 was shown, but the mask 50 may be 
covered, after covering not only this but the solder resist 30. In this case, it is desirable to carry out 
reduction processing of the oxide layer which skipped the acid treatment process which is a head end 
process of the solder resist presswork usually performed, or was formed of blackening treatment 
Subsequently, the gold plating layer 23 is formed in the surface of the conductor circuit 20 exposed from 
the solder resist 30 and the mask 50 (f). Here, before plating with gold, nickel plating is performed as a 
plating ground of gilding. Subsequently, it is the conductor circuit 20 of the side which exfoliated the mask 
50 and was exposed from the opening 1 1 of (g) and the substrate 10, and the portion by which the surface 
was roughened is used as the die pad 22, and the gold plating layer 23 uses as the connection pad 21 the 
portion formed in the surface, the surface of the conductor circuit 20 exposed from the opening 1 1 of the 
substrate 10 if needed, i.e., the surface of the conductor circuit 20 of a portion where it was covered with 
the mask 50 and continuous maintenance of the roughened surface was carried out, — blackening 
treatment or melanism — it may roughen further by - reduction processing. 

[0036]Next, one example of the printed wired board 100 concerning the invention of claim 3 is shown in 
drawing 7 . The request portion of the conductor circuit 20 which is formed in the surface of the substrate 
10 and has a roughened surface (not shown) on a surface in this printed wired board 100 is exposed from 
the solder resist 30, A part of exposed conductor circuit 20 is used as the connection pad 21 connected 
with the electronic parts 40, such as a semiconductor chip, via wire bonding etc., and other parts are 
considered as the die pad 22 carrying the electronic parts 40. Here, the surface of the connection pad 21 
serves as the gold plating layer 25. 

The surface of the die pad 22 serves as the nickel plating layer 24. 

Such a printed wired board 100 is manufactured by the manufacturing method concerning the invention of 
claim 4 which is mentioned later. 

[0037]Next, one example of the manufacturing method of the printed wired board 100 concerning the 
invention of claim 4 is described below based on drawing 8 as a method of manufacturing the printed wired 
board 100 shown in drawing 7 . 

[0038]First, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
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etching the copper foil stuck on the surface of the substrate 10 (a). Subsequently, even if there are few 
conductor circuits 20, blackening treatment is performed, a roughened surface is formed and the oxide 
layer is returned to the surface side by reduction processing (not shown). Subsequently, as the request 
portion of the conductor circuit 20 is exposed, the solder resist 30 is covered on the surface of the 
substrate 10 (b). Subsequently, the nickel plating layer 24 is formed in the surface of the conductor circuit 
20 exposed from the solder resist 30 (c). It is made for the surface of the nickel plating layer 24 to turn 
into a roughened surface here by forming the nickel plating layer 24 with high-speed plating, nonelectrolytic 
plating, etc. Subsequently, the request portion of the conductor circuit 20 where the nickel plating layer 24 
was formed in the surface is covered with the mask 50 (d). Subsequently, the gold plating layer 25 is 
formed in the surface of the conductor circuit 20 exposed from the solder resist 30 and the mask 50 (e). 
Here, nickel plating may be further performed to the surface of said nickel plating layer 24 as a plating 
ground of gilding. If it does in this way, the surface of the gold plating layer 25 can be smoothed further. 
Finally, the mask 50 is exfoliated, the surface uses the conductor circuit 20 of the portion used as the gold 
plating layer 25 as the connection pad 21, and the surface uses as the die pad 22 the conductor circuit 20 
of the portion used as the nickel plating layer 24, i.e., the portion covered with said mask 50, (f). 
[0039]The printed wired board 100 concerning the invention of claim 3 as shown in drawing 7 can be 
manufactured by other methods. This example is explained below based on drawing 9 . 
[0040]First, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
etching the copper foil stuck on the surface of the substrate 1 0 (a). Subsequently, the nickel plating layer 
24 is formed in the whole surface of the conductor circuit 20 (b). It is made for the surface of the nickel 
plating layer 24 to turn into a roughened surface here by forming the nickel plating layer 24 with high- 
speed plating, nonelectrolytic plating, etc. Subsequently, as the request portion of the conductor circuit 20 
is exposed, the solder resist 30 is covered on the surface of the substrate 10 (c). Since the surface of the 
conductor circuit 20 is made the roughened surface by the nickel plating layer 24 at this time, it will be 
strongly stuck to the solder resist 30 on the surface of the conductor circuit 20. Since the nickel plating 
layer 24 does not have a possibility of deteriorating by pickling, it can cover the solder resist 30 as it is 
also at the usual process. Subsequently, the request portion of the conductor circuit 20 exposed from the 
solder resist 30 is covered with the mask 50 (d). Subsequently, the gold plating layer 25 is formed in the 
surface of the conductor circuit 20 exposed from the solder resist 30 and the mask 50 (e). Here, nickel 
plating may be further performed to the surface of said nickel plating layer 24 as a plating ground of gilding. 
If it does in this way, the surface of the gold plating layer 25 can be smoothed further. Finally, exfoliate the 
mask 50 and the surface uses the conductor circuit 20 of the portion used as the gold plating layer 25 as 
the connection pad 21, The surface is covered with the portion 50 used as the nickel plating layer 24, i.e., 
said mask, and the roughened surface by the nickel plating layer 24 uses as the die pad 22 the conductor 
circuit 20 of the portion by which continuous maintenance was carried out (f). 

[0041]On the other hand, another example of the printed wired board 100 concerning the invention of claim 
3 is shown in drawing 10 . This printed wired board 100 is a flexible substrate in which the substrate 10 was 
formed with sheet shaped resin excellent in flexibility etc. In this printed wired board 1 00, the opening 1 1 is 
formed in the request portion of the substrate 10, the part by the side of the rear face of the conductor 
circuit 20 exposed from the opening 11 of this substrate 10 is used as the connection pad 21, and other 
parts are used as the die pad 22. Here, the solder resist 30 which protects the conductor circuit 20 is 
formed in the surface of the substrate 10 if needed. 

It corresponds to the connection pad 21 and the die pad 22 which were mentioned above, and the request 
portion by the side of the surface of the conductor circuit 20 which has a roughened surface (not shown) 
on a surface is exposed from this solder resist 30. 

And it is a surface side of the conductor circuit 20 exposed from the solder resist 30, The portion 
corresponding to the connection pad 21 is used as the pad in which solder vamp 60 grade is formed, after 
closing the electronic parts 40 with the sealing resin 70 and becoming an electronic component mount 
device, and the portion corresponding to the die pad 22 is considered as the heat sinking plane which emits 
the heat from the electronic parts 40. 

[0042]It is exposed from the connection pad 21 and the solder resist 30, and is exposed from the portion 
by the side of the surface of the conductor circuit 20 corresponding to the connection pad 21, and the 
solder resist 30, and each surface of the portion by the side of the surface of the conductor circuit 20 
corresponding to the die pad 22 serves as the gold plating layer 25. 
The surface of the die pad 22 serves as the nickel plating layer 24. 

Such a printed wired board 100 is manufactured by the manufacturing method concerning the invention of 
claim 4 which is mentioned later. 



http://www4.ipdl jnpitgojp/cgi-bin/tran_web_cgi_ejue?atw^u=http%3A%2F%2Fwww4.ipdl.inpitgo... 2008/02/04 



JP,08-222828,A [DETAILED DESCR^ON] 



8/9 ^-V 



[0043]Next, another example of the manufacturing method of the printed wired board 100 concerning the 
invention of claim 4 is described below based on drawing 1 1 as a method of manufacturing the printed 
wired board 100 shown in drawing 10 . 

[0044]First, adhesives (not shown) are applied and dried and the opening 11 is formed in the surface of the 
substrate 10 at the request portion of this substrate 10 (a). After forming the opening 1 1 in the substrate 
10, adhesives may be applied and dried on the surface of the substrate 10. Subsequently, the roughened 
surface side is made into the substrate 10 side, and the copper foil 20a which has a roughened surface is 
stuck on one field at the field side where said adhesives of this substrate 10 were applied (b). 
Subsequently, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
etching this copper foil 20a (c). Here, the conductor circuit 20 is formed by the pattern that the rear-face 
side (roughened surface side) of the conductor circuit 20 is exposed from the opening 1 1 of the substrate 
10. Subsequently, even if there are few conductor circuits 20, blackening treatment is performed, a 
roughened surface is formed and the oxide layer is returned to the surface side by reduction processing 
(not shown). Subsequently, as the request portion of the conductor circuit 20 is exposed, the solder resist 
30 is covered on the surface of the substrate 10 (d). Here, naturally the conductor circuit 20 of the portion 
exposed from the opening 1 1 of the substrate 10 was exposed from the solder resist 30. Subsequently, the 
nickel plating layer 24 is formed in the surface of the conductor circuit 20 exposed from the solder resist 
30 (e). It is made for the surface of the nickel plating layer 24 to turn into a roughened surface here by 
forming the nickel plating layer 24 with high-speed plating, nonelectrolytic plating, etc. Subsequently, the 
request portion of the surface of the conductor circuit 20 in which it was exposed to from the opening 1 1 
of the substrate 10, and the nickel plating layer 23 was formed is covered with the mask 50 (f). 
Subsequently, the gold plating layer 25 is formed in the surface of the conductor circuit 20 exposed from 
the solder resist 30 and the mask 50 (g). Here, nickel plating may be further performed to the surface of 
said nickel plating layer 24 as a plating ground of gilding. If it does in this way, the surface of the gold 
plating layer 25 can be smoothed further. Subsequently, the mask 50 is exfoliated, it is a conductor circuit 
of the portion exposed from the opening 10 of the substrate 10, the surface uses the portion used as the 
gold plating layer 25 as the connection pad 21, and the surface uses the portion used as the nickel plating 
layer 24 as the die pad 22 (h). 

[0045]The printed wired board 100 concerning the invention of claim 3 as shown in drawing 1 0 can be 
manufactured by other methods. This example is explained below based on drawing 1 2 . 
[0046]First, adhesives (not shown) are applied and dried and the opening 11 is formed in the surface of the 
substrate 10 at the request portion of this substrate 10 (a). After forming the opening 11 in the substrate 
10, adhesives may be applied and dried on the surface of the substrate 10. Subsequently, the roughened 
surface side is made into the substrate 10 side, and the copper foil 20a which has a roughened surface is 
stuck on one field at the field side where said adhesives of this substrate 10 were applied (b). 
Subsequently, the conductor circuit 20 of a desired pattern is formed in the surface of the substrate 10 by 
etching this copper foil 20a (c). Here, the conductor circuit 20 is formed by the pattern that the rear-face 
side (roughened surface side) of the conductor circuit 20 is exposed from the opening 11 of the substrate 
10. Subsequently, the nickel plating layer 24 is formed in the whole surface of the conductor circuit 20 (d). 
It is made for the surface of the nickel plating layer 24 to turn into a roughened surface here by forming 
the nickel plating layer 24 with high-speed plating, nonelectrolytic plating, etc. Subsequently, as the request 
portion of the conductor circuit 20 is exposed, the solder resist 30 is covered on the surface of the 
substrate 10 (e). Since the surface of the conductor circuit 20 is made the roughened surface by the nickel 
plating layer 24 at this time, it will be strongly stuck to the solder resist 30 on the surface of the conductor 
circuit 20. Since the nickel plating layer 24 does not have a possibility of deteriorating by pickling which is 
pretreatment of the solder resist 30, it can cover the solder resist 30 as it is also at the usual process. 
Subsequently, the surface of the conductor circuit 20 exposed from the opening 11 of the substrate 10 is 
covered with the mask 50 (f). Subsequently, the gold plating layer 25 is formed in the surface of the 
conductor circuit 20 exposed from the solder resist 30 and the mask 50 (g). Here, nickel plating may be 
further performed to the surface of said nickel plating layer 24 as a plating ground of gilding. If it does in 
this way, the surface of the gold plating layer 25 can be smoothed further. Subsequently, the mask 50 is 
exfoliated, it is the conductor circuit 20 of the portion exposed from the opening 10 of the substrate 10, 
the surface uses the portion used as the gold plating layer 25 as the connection pad 21, and the surface 
uses the portion used as the nickel plating layer 24 as the die pad 22 (h). 
[0047] 

[Effect of the Invention] As explained to details above, first the printed wired board concerning the 
invention of claim 1, The surface uses the conductor circuit of the field containing the end of a solder 
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resist as the connection pad made into the gold plating layer, The surface uses the conductor circuit of the 
field which does not contain the end of a solder resist as the die pad made into the roughened surface, and 
the manufacturing method concerning the invention of claim 2 is a manufacturing method which can 
manufacture such a printed wired board convenient at all. 

[0048]Next, the printed wired board concerning the invention of claim 3 makes the surface of a connection 
pad a gold plating layer, the surface of a die pad is made into a nickel plating layer, and the manufacturing 
method concerning the invention of claim 4 is a manufacturing method which can manufacture such a 
printed wired board convenient at all. 

[0049]Therefore, according to the present the invention of each, even if a connection pad and a die pad 
consist of a part of conductor circuit, a printed wired board which should be excellent in adhesion strength 
with electronic parts in the die pad, and a manufacturing method for the same can be provided by an easy 
structure and method. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a vertical section partial front view showing one example of the printed wired board 
concerning the invention of claim 1. 

[Drawing 2] It is a vertical section partial front view showing one example of the manufacturing method of 
the printed wired board concerning the invention of claim 2. 

[Drawing 3] It is a vertical section partial front view showing an example of other methods which 
manufactures the printed wired board concerning the invention of claim 1 as shown in drawing 1 . 
[Drawing 4] lt is a vertical section partial front view showing another example of the printed wired board 
concerning the invention of claim 1. 

[Drawing 5] It is a vertical section partial front view showing another example of the manufacturing method 
of the printed wired board concerning the invention of claim 2. 

[Drawing 6]I t is a vertical section partial front view showing an example of other methods which 
manufactures the printed wired board concerning the invention of claim 1 as shown in drawing 4 . 
[Drawing 7] It is a vertical section partial front view showing one example of the printed wired board 
concerning the invention of claim 3. 

[Drawing 8] It is a vertical section partial front view showing one example of the manufacturing method of 
the printed wired board concerning the invention of claim 4. 

[Drawing 9] It is a vertical section partial front view showing an example of other methods which 
manufactures the printed wired board concerning the invention of claim 3 as shown in drawing 7 . 
[Drawing 10] It is a vertical section partial front view showing another example of the printed wired board 
concerning the invention of claim 3. 

[Drawing 1.1 ]I t is a vertical section partial front view showing another example of the manufacturing method 
of the printed wired board concerning the invention of claim 4. 

[Drawing 12] It is a vertical section partial front view showing an example of other methods which 
manufactures the printed wired board concerning the invention of claim 3 as shown in drawing 10 . 
[Description of Notations] 

10 Substrate 

11 Opening 

20 Conductor circuit 
20a Copper foil 

21 Connection pad 

22 Die pad 

23 Gold plating layer 

24 Nickel plating layer 

25 Gold plating layer 
30 Solder resist 

40 Electronic parts 

50 Mask 

60 Solder vamp 

70 Sealing resin 

100 Printed wired board 



[Translation done.] 
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i ©^SR$©IS<c J: o -c X wyLtxmM&ifiit ■< 

^aa©«^«a©Ji^K:tt. fraiL/cF^gi^iis^o 

[0 004] Ch=fe^t SftifeKtt. ^V^' 9 
F©fffli*. A*o*JBi«1*K. Mftteffl^KJc-s-C 

ffl{bsn/cfflii-5cit>#Ae.ns*5, y^t»F 

WH» F-?=iB«©?l^iab©fc»©>'^->^i 
ft«:3f»iaB8©-8l5ibr»«sn'Cl»S«^Ka:. 9 
ft0BS©-BTC* 4 y-f - ? F©SH©*«:fflft«a«r 

jrri^ofc^^^snTtet.r, ^^^*9 f©s 




(3) 

3 

B£, mtZtlfcWttZCkifiVZttfr^tc. 
[000 5] C Ct, gft@R©— as-C*£#-f F 

^©Jjg-C. 8ft@B©-SBr*a F©£ffi* 
ftB»£©*JHR&**ftAS*rC. C©gp^6v^^ 

[ooo6]*»t c©j:5aieK%a*rtt3 io 
nfct©-c*9. *©Btttr44c6tt. f 

R&ttJJtv F^fc@R©-6&a»6&afc©-C*r>T 

©i-rsc i#r**:/y > H5«sc;-e©ssa*& 

[0007] 

ima&MB&ztt&D&m sit 

i/caw* a <b . sr. it$a i <mmt. rmt i o 
©siBK^snmmftgisjB©^^? K2 iRcf 20 

« : f&&««ffl© F2 2«fr?&*ttBR2 o 

i. 4>&< ifcttRSai'^ F2 i&&irey4'<? F 

2 2 =S:lim S** ± 9 (C LThuIHSM 1 0 ©HffiicSa 

sti/cy^y-i^* f 3 ot^ii^yv fs&& 

1 0 OKfe^-C. WIBS»'<9 F2 1 ©SB*. 

f 3 o<omu^tts:^m l icmfS.s*itc'b<ottit 
■fvyvm&m ooj -c*s. 

[0 00 8] tt$a2©ft9§K. 10©* 30 

awwsiwaof * 7 F2 2 zm? z>m&®® 2 0 1 . 
4>& < i t>ft£ffiR'< » f 2 1 tmay-r ? f 2 2 1 
si $ tc i/TWiBM* 1 0 ©aaccaasn 

fcv*ar- u$?x F 3 0 ifcffi*., MHttt^ * F 2 l 

©SB£. -fcib-otlf 2 3iU ItriB^-f^'s' F22 
m&Vhit-WX F 3 0©*8g|JS:&$ 

j&fcsns i^cc-e©«ffi*sffl{t$n/cfc©4 ufc^u 

>HB»«1 0 OOfgj&^ffi-C&oT, «T©£I*I£ 
dtrci*19«tr*^';>hEI«Rl0 0©ia»Sr 40 

( 1 ) s# i o©«ffltc0fa©^*->©*ftiiB2 o 

( 2 ) »t i o ©aiBK. m&m$®&2 o mmsm 

^■©^<$|hISS2 O-C&oT, v;^-l/^ F 3 0©ig 

sus^s ft (,»««©Bf aawc . vx^so *aar 4 

( 3 ) U5?a F 3 0R^*f[lS-7X * 5 0 50 
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e,sffl?nfcgp^^{*[Hii!82 o ©«:•£& otn 2 
3*«jar*ia; 

( 4 ) Buia^x ^50 %*jit-r aig ; 

(5) y*#-uy;U3 0*>6KH3ti. J.o. ttE 
£fco&R2 3^fiS3*iTl>fcl>»»©3l#0K2 0 

©sb* . mtsmtttamt ■ asaas* a c i tc <t 

[0 00 9] C Ct?. MfH (2 ) ©IgfCfc^-Ctt, y 
F 3 0§tllfcffcv^i' 5 0 £&af 
£K|sg<E>r. vx^5 0=&aaai//c^K:y;v^-uyx 
F 3 0£®SOT*> 

[0 0 10] Sfc. 9*. £«>-9**IIT*|£K:tt. £ 
&ot©&o£TttiLT-?^Jl>&o££;&&-f„ 
T. WIS (3) ©1814. mWBU&2 0<O*MlC. &b 

*1 2 3 fc^JSI-SIS* *>#&&©-?<& rfcb 
*, KSa (3) ©IStt. JWtHff2 0©*BIKC. 
Hi L,r©&» -p 1 1 2 3 £JW6ia*mf «>©"? 

[0011] J«C, R#a3©*!S8tt. r&tti 0©* 

ffifc^*ft«**fi««B©««'<? F2 l&tfn* 

aHWB«l©*<f '< » F 2 2 «frr«4WBK2 0 i . 

< t bWEBHt* 9 F 2 1 ZUFMB? <f '< » F 2 2 
*Bffl3«4J:3fcLTflrsa8tl 0©affl«cKffl3ft 
F 3 0 i*«jtfc^y > hetttcl 0 
OtCfcl^t. fJia^Sl^'v F2 l©Rffi?r, £&-p#J! 
25<t0, fjia^^f F2 2©*ffl*. -y-Jr^o 
*JB2 4iUfcC4*!|*»4-rS^'J>HB»1Rj T* 
4. 

[0012] *ft(C. fMC94 ©»HJi. TSM l 0 © 
OTlcftJftSft«?«NMHMS©ttK'i9 F2 iacf« 
mffiSIMB© y-f ^ ? F 2 2 **-r 2 0 

i. 'PU< it>IWB»*t'<» F2 lRCfl»iay-f F 
2 2 SrfStfJ 3 if £ <fc 5 K u Tiriasw 1 0 ©SffiKMa 
§n/cy;U^-U^X F 3 OtMi, IglBS^^ F 
2 1 ©SB*, ^&-otil2 5ib. fHBy^^»F2 
2©«B5r, -5» dr ;Vfeo^)B2 4i Ucyy> Fia^ 

Si oo©Sit^ffir$>or > «T©*ia*ftt»ci 
( i ) mt i o ©anK^a^f ->««wwii82 o * 

( 2 ) £ft 1 0 ©SBKlijfe^ftlilSS 2 0 ©Rffggp^* 

BtHs^ii^tcbrv^y-u^ F3 oitffl-ra 

JM: 

( 3 ) BtrtBV^ if- V V>X F 3 0 #>6Bffi ? n/c^H 

?§2 o©awc-?*/nt>->*jB2 4*»«-**aie ; 

(4) Sffi(C-5dr;l'*-p#a2 4^fiSSnfc.^|5I 

SS 2 0 ©3fagp»* vx^50tcj:o -caaT&IH : 
( 5 ) ■mLVfr9-WJ>% F 3 0 RO'iftavX^ 5 0 *> 




(4) 

5 

t&tzxm ; 

(6) |HBvx*5 0*»MW4I8j t?**. 

[0 0 1 3] CCt, a#. #&-o#£SSTi§£tCtt. 

£»r>&©»o*Tttior-»***o**flrr*'. 
BiiiB (5) ©Ig&Cfc^Ttt. .=.5>er;l>«>o*JS2 4# 
JB«3ftfc3W*Btt2 0©SBI«: 4 MEijWfti* 
Jg2 4£*-oi*Ti6iLT > £tf>-?i*12 5£» 
JiW SlSttfr *) trft < . HE- » *" ■» * J| 2 4 O 

otf%ttL-C#&otl2 5*JBfiW3I«**>*tn*> 10 

©■e**. rttt>«. ma (5) ©i««, r a>oSTi4 

sWBjSS fttag#llSn 2 0 ©»ffl tc. ftftft 4 u r ©£ 

[0014] 

bsitfi i o oacFtoHS^stt. *©<fc5'c{f 
jbi-s. 

[00151*1*. 1 ©#PJM£ 7- »J > hStt 

fil 0 0B, SRst? F2 l©am ; &^S>o*JB2 3 4 20 
U /< -j F 2 2©«B£ffl{b3ftfcffl4 Lfcfe©"C 
*Sfc». *©#-f;<» F2 2tt. m^-g|5 n a n4 0 4©ffi 
»®SKffiftfc4>©4ft&„ CCT. it ¥22 
«. jr- uy* h 3 o ©»85£$*ftt>8ti8K:j&Ji"i 
.snfcfc©-c*4fc«>. witf. ^cc»wrs«fe5aii 

©ftBiffl^tBi-rsci^tBiai. 
[0016] fft#S2 ©iwitcffi&9ljfc&&<c*5CVT: 

2 o ©^ffiic. jftft&as fc»jR<t • ji7n^a«: «t aa 30 
;^-u^ f 3 0 tmfomm 0 i©^ffi*'«A$ 

hTV* 1>%>Z V 3 0 ftWWUI < ft 5 &l>?fc7 
££4£D5Cittft<fc5. «fc^T. a£fc@82 0© 

-SttSj'-f^j F 2 2 <mm*m{tirz c 4rt*Wt D 

4ft£. 

[0017] gfc. c^MJcfei^-c. vn/y-i/»?^ 
i» 30 ^y>hE»«ioo©3Wia 

SS2 0*B**^{l^««:£r>Ttll«bUTfc< 

4 % ^#@g§2 0 4v;l/^-uyxh30i©S;*?SS 40 

aawstiroia-c. **HB2o©-»r*3#.o< 

■» F 2 2 ©$ffi&A{bffi£<c<i: orafW S i. v** 

3ftTt,£ 5 to 5 C©£*B*r* 
4. a«tT9BMBB i fefftott , />"CV^y- uy* h 3 0 

ll/fcfttcy*jf- uy* h 3 0 4tfSrSi«fcO. 

[0018] if #S 3 ©HWC&S 7" -J > hEtt 50 
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& 1 0 0 tt, » F 2 1 ©«B££»o &JI 2 5 4 

L/. K2 2©^ffitr, -?4r;l/ib-3#J12 4 4 

Lfc4>©r*-5?c*. F2 2<mW<D-9ir)l 

dot® 2 4*. ffli,»aii©a)o#jii-rh«. y-f^ 

s> F 2 2 tt> -t ©affiSStWbffi 4 ft 0 . SPp d p 4 0 i 
©S4H&fiKflEftfcfc©ifc4. CCf, #-frc»F2 
2tt, *B#-?^&^II2 4t?i&3fci*>. 05* 

«, *tc«wr s j: ^ tt»*3«4 ©awKftsiiaKrffi 

tCfc^T. F2 2©^SSfflfbiB<fr5Ci*' 

"5JtB4ft5. 

[0019] M#84 ©&«(£**«&#&«. *4 /< 
2» K2 2ift^j»#I51SS2 0©«ffiK-;>^;U«i)-ptJi 
2 4£}f*J&U C<D-9*)\sltoiitm24ifiit-1rt9 F 
22©*Ji-JIift5J:9(cUfc*ffi-C*ij. C©-?* 
JVfe-j|f)12 4^ffi*m^©i-rWi. F 
2 2©^B£^fctFtfbU§£C4K:ftS. ftfc. 

«>i5<K3eu*:*>©r*»). »o*ttwia<. jm+ 

»#> r> %ffl&t ft S ©t?*5. 
[002 0]*^ 94*9 F 2 2 ©Hffl©— f ■ir;l'fe 
otJ12 4?:. ^*^tJ12 5 5:iir0 r i£-r€)l^©*otT 

fl&i-rn«. as. ^»o*©»-3*TiS4LT-sF*- 

- ^ erjpj&o srB%siia^fitrs£«**ft < , mm.m 
ittiWkofiaciicfts. 

[0 0 2 1 ] C©J:5(C. H*3S4©^{C^StSg* 
fttt, y^^'s* h*2 2©S^H4L/T--y!r;UJsf)o^Ji 
24^SSL-. Zi\K.£iXit4*9 F2 2©ftffi©fi 
{btt*?l«-raJ:5icu/cfe©-c*S. iot, Hfb*3 
ilKiot?^^'; F2 2©«ffi^ifMb1-2.^i« 

Mft o . v^-uy^ h 3 o ?:tes-rafcfe©sufiis 

i>X h 3 0 ia»<*lH]SS2 0 iOSfffiWttShTV* 
^- h 3 0 umtfilriW) < ft t l>ofc^%4 
C5Cittft<ttO. »»llB2 0©-Wt?**y-fA 
» K 2 2©*M^MffliT^.C i*SoJiigifta. 
[0022] 

[#S*W 'X(C, *&^CC^S^U > hSStfi 1 0 0 
RO'-e©Sji*ft©*S6f?ll?:. S®(ctSoTi|$tBiC^?g 
1-5. 

[o o 2 3 ] *f, a i «c, H*rai ©swicffs^y 
> f- isa« i o o ©- seMdfcjjvr . c © ^ >j > na^ 
«i ootcfcc^rtt. atti o©n®K^fiS$tia®K 
fifbffi <H5Hfr> *mirz>mw®moomw8i>%w 
v;uy-uyxh3 o*>e>stbsnTteo. stusnfc 
®{*in?§ 2 o ©-as*. 7^©mm&4 o 

F2 1 4U «©-»*. m^gPo D o4 0>&giS1-5^'f 
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F2 2£bT*s„ ter. SSK^-j F2 1B, v 
i\,$-W7, v 3 o©^*£tf*Wcj&jaati'Cto 
•5. ^©SffiB. £©o#S2 3i6otl,>5. 

F2 2B. v;uy-uyxh3 0©«»%d* 

&C>««K:#l£S*iTft») . *©affitttMbffiifc-9'C 
CCDJ:9ft^«;>bS»«10 0tt. EH S 

[0024] H 1 K^Lfc^y > hBB8fi 1 0 0 

E»*ioo©«a»ffi©-iai«*. H2K»^»t: 

[ o o 2 5 ] t att i o ©»H^cte#§ nfc^is* 
y-r -a c 4 tc «t <3 , aw i o offiBK&fao't 

EiS2 o ©jragfttc. as?©? - > hsamfixs 

mm?) . *t»-c, «»@iiS2o©Maa5^%sffl 

3tt*J:9lcl/CSttlO«>MDK:. WtttyAjf-u 

ui?c<, v/wy~ixy^h3o*aai-ri (b) . 

(c). cct?, 7^?5 0B. y;i/^uyx(-3 0 

<D®a&&*ft\,>9im0wt®K 2 o ©an**aw s 

k<D£??>. Scfc. #JtS£WcfcuTB, y^^-ui? 

* h 3 0 «lfcSfc77 £50 Z$m.-?ZWZmb 

-uyxF3 0*&gl/Cfe.fct,>. &i>-c. y;V#-u 
y X h 3 0 8.0'-?X * 5 0 *> 6RfH 3 tlfc^ttHgS 2 0 
©SffltC&ft-a&JlfcJ&fifcrS (d) . C Ct, 

<e). *tttc. v;uy-UJ>Xh3 0*6JHHS*l. 

-7x^50 tcjco -cms 3 nrc^cgi!^©*ft[5is§ 
2 0©aMtc> mMffi£fcBMlb-ss®i£iS-rc 

i (C <fc t> T . C ©S&#©ii{£@SS 2 0 ©*ffl*&fcr £ 

( f ) . -eu-c *iB^tt3nfc80©*ti@R2 o 

5r>/-fAy F2 2£U Stffi#£©o »1 2 3 iftofc 
S|3#©i»ftlll&2 0*jS*f*» F2 1 i-T^o 
[0 02 6] J£Lh. *^teWcfe^rtt. y;i>#-uy 

* h 3 ORO'vXi' 5 0©ffl«ieirtC v zg#l!S§2 0 

2©^fcff5Mt£ffiK:fclr>rtt. «»BB2 0©$ 

[0 02 7] V)V!f-l>l?ZY3 0RV-?Xt>S 
0©tjOIgf9R:. *f<*lH]SS2 0©Slffi£ft£fflibT£ 

EKRtii ooifmrtctifivith. com. ms, 
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[0 0 2 8 ] ST. S#l 0©*Bfctt*3ftfc«fg* 
x??>WctKJ:0, Sft 1 0 ©iHSKflfS©^ 
*->©»ftBK2 0*3l5fiW5 (a) . *l»«C, 3H* 

(b) . 3M*B»2 0©aaiK. t©ig#[§]S§ 

2 0©9f2S^*Rffl3-SSJ:5Klyr. v*>>50£ 
WM~?Z> (c) . vad^OfrSIIHiStifcS* 
8@B2 0©ffflfflWM\ V^^-P^Xh3 0(Cck-7 
10 X\m$h (d) . C©B$ t IMk*B®WCJ:o"Cfi{t3 
nfc»<$lBliS 2 o ©&iftt . flMtfr fcti S v ;u u 
x h EPMxs©WKa©Buaaxs(c «fc -» x . -? x ? 5 

to, *Mtc*l*?tt. 7X9 5 0^ibfcf«cv;Pif 
■f, V;l/^-uyxh3 0*ttaL^«CvX4'5 0% 

^ h9iS"Jxs©t!f«iaxS'c4>-5g«aaia4^BS-rs 

20 'MTtlBMTZCtWMtHtK %.^X, Vh#-WJ>?> 
V 3 O&tfv* i» 5 0 *»6«H 3 n*^W*@B2 0 ©S 
ffi&C£&o$JI2 3 *imth (e) . CCT?, £©-0 
ffSiS-riHC, ^ft-at©«&o*TlSiL/'C-5»-Jr;b» 

BWfi<kfflitt-5fc«»©?WHiK2 OS^-^Av F2 
2 t U . mMfr&h -o#J12 3 /cgp^©^ft|oIS§ 

2 0»^ F2 1 its. a*, wuotcr, v 

^-l/yxh3 0*»6«HJ&h. to, ^6otI2 
30 3#sj£fi&3irtVfc^Sfc$}\ -rat>%, v^i'SOic,}; 

6§2 0©*ffl* < Jftfmn«ft:»Jifi:-X7clGaKJ:-3 

[00 29]-*. H4(C. H$Vl<DftR<eflt&?!J 

> hesfi 1 0 0 ©w©n»w*^-r. c©7- > hb 

«tfi 1 0 0 B. pI»ttCcftn/c->-~ htt©«II^(Cj:^ 

> hBttfi 1 0 0 Kbir>TB, sft 1 ovmmsmicffl 
□ 1 lsWRssti-ctop. c©»mi oonai 

40 em $ titcmwm® 2 0 ©«Biw©-»*««/t 9 f 2 

lib. ffe©-SP%^-f^v F2 2ibr*«. CC 
"C, Sttl OOflKB, ^#:0!§2O 

ILfcS^<7 F 2 1 R&VJ/i y F 2 2 KMlSL. ^ 

Jifcffi^bffi («f) =&*-r5«fti§8§2 o©asii 

©ffMSP^. c©y;i/^-uyxh3 0*e>SHl3n 
•a-**, -eor. y;l/^-u^x h3 O^^EtBStift: 

m&®mo(om®mmx$>-?x. mt^? F2 i 
so u jh § tixm^^mmmmt K^tcmxiMix^i 
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m*Bf& S h*^ ? F i U ¥4 * » K 2 2 KStj£f * 

*HUfi4 o *>6©j»4fltia-j-4tajsii4 or 

AS. 

[ 0 0 3 0 ] t fc. tew* v¥2l F2 2 

tt. SM 1 0 ©HP* 8 iafc^ftmsg 2 0 ©»ffi 
fflW>6«ja , 3nr*j»j . y;i^-uy* h 3 o© 

«8t/<7 F2 1 , V**r-US>* h 3 0#>6Sffl 
Shttl*^ » F 2 1 tcftftf S9&BS2 0 ©HEW© 

acf. y^-uy^F 3 036»6«asn^^ 10 

» F 2 2 <Cttj£rr*9ttSB2 0 ©itffilM©S|S#©&Sl 

ms\t. fflfbffli&^tv*. c©«fc5fc:/y>hEiSi 
tt 1 0 0 tt. m«f&2$f *<fc 5 ftlf$32 ©ggiccft 

[0 03 1 ] S4K:^L?c7'U>hM : El 0 0 

iaSHSl 0 0©tffl^ffl©£iMft&. 05KS^t,> 
TttTfcSfcWf *. 

[ o o 3 2 ] * r. a tt i o ©&s<cfti*f <bw** 20 
•r) >kmu c©sm 1 ocmhwcmp 1 

l*JB«fS<a). frfc. SM 1 OfcHPl 
LfcfWUHst l 0©ftlBK&IHB*ife« • UfliLrfe «t 
^U-C. C©SM1 0©HatB^SiJ*5^SnfcB 
WC. -*©II^<fcIB**f 4«!S2 0a*, 1Mb® 
MSrSMl OflHCLTlMf 5 (b) . C©^ 

f62 0a*x»*>*fsci«:j:9. muioomm 

(cBfa©^j'-X0aMtHB2 0 (c) . C 

c-c, sm 1 0 ©^p 1 1 frbmmm 0 cdksopj 

(tUbffifflJ) *J«BJSnSJ:5ft/<*->'CaH*HR2 30 

ss^Ki^rSTc-rs (H5rttr) . 

HK20©BfH«»*Rffl8**«fc9K:L'Cattl 0© 
£Htcy;vy-uyxF3 04»fflf* (d) . cc 
■C. SMI 0©KP1 l*6Bffi3ftfcflS&©«#BB 
2 0©»ffitt, ML y^^-uy^F3 0*6Btt3 
tt/cfc©ifc*. JKO-C. SMl 0©HP1 l*6Sffl 
Sftfc&ftlUB 2 0 ©«ffl©»fa»»4. ?X * 5 0 K 

j^rttaf* (e) . cct?, vxi'SOB, aits. 40 

y;l<#- 1>V>X h 3 0 ©SSP4#$&l^J^©^^K 
2 0©«ffl4tifflW*t>©&&.&. frfe. **»Wc*» 
VJW-l/-^ F 3 OfcSfflLfcffeK"*** 5 

o^istsM^ifc*!. cfucR&f. 7**5 o 
*WOfc»cy>bir-u^ h 3 otliai/cfcJ: 
c>. #i,>r, y;u^-i/yxF3 0Ro t ^xi'5 0*6 

SW3ftft:SftBR2 0OSIK^S)r>*I2 3iM 

f* (f ) . cct. ^*-3*«:is-rii{c. £&->£© 

T. -?*?5 0£§i|gif * (s) . *»Jc. y;l<#-b 50 
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y^F3 0*6SfflSn. JL'O, #»o*)S2 33&^fiS 
3Jra>&t,>8B$}\ f&fc£. vx^5 OKi-oTlsS?! 
3h-Cl>*:a»©W*0B2O©faB«C. HtJSIJ/c 
«S{b • STcteffl^iS-r C i&t<fc it, C ©SP#©hS& 
BB2 0©8ffi*Ofl:f5 (h) . ZLX> SM 10© 
B8P1 l*6»ffl3ftfcW©»f*BH2 0"C*-9T. S 
®Wfi{fc3 *lfc»»* F2 2£U o *® 
2 3#£ffl(C^Jd5ShfcSP# ; &8i^? F2 1 if*. 
[0 03 3] «±> jfrlSfeWcfc^-ttt. -^©ffi*^ 
*ttft!I&3t)fcM52 0 aeu. -e©ffittMM£S 

* 5 o omrnxmic. mw®$&2 o ©^>% < t «> 

«WKfli*iaWfffiK:45(r>Ttt. -#©ll#*»ffiftffi 

fc. 2 0 ©il>4 < t fc&fflWfc&f b fefflffcf 

[0 034U/C -;£©ffia*?»ffittffii $^/c®?S 
20a zvmmmzmtt 1 o o/cjs 

^L/<B, y;wy-u^ H 3 OSO'^Xi' 5 0© 
MSIgBifK:, ^@82 0©3lffiffl!ltf*>»)-C&<gffi 

*ufcyy>n3®«i o o^sgjif sci*-et*. 

C©^94, HBKwf «t5ft. -^©B^^ftaibffli 
3n/cfll|g2 0 atffllifcWtcaS-^j-CJWTKttWf 
*. 

[ o o 3 5 ] if sMi o<Dtmicimm (hsw 
f ) ■ sa&u c©«m i o©Masp»{cp§p i 

1 Sfcttf * (a) . SMI Ofc^P 1 1 %»Sc 

ufc»catf i oomtewmmmm ■ w&hxM 

i,\ iXV^-C. C©SttlO©ffl£g»fltfttffi3ttft:li 
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